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I. Introduction : -

| |has completed an initial empérimential program for the davelop~  50X1
ment. of a cache marker system. This system consists of a transpondor
which 1s buried (or submerged) in the vicinity of the cache and &
detection systenm which‘is c.a'pé‘ble of ravealing the exact location of
the transpondor and thus the location of cache.
The originally suggested requirements which the system must
sa@fbiafy" are as 'followss
ae The system mall_ include everything necessary to
| attain the;. desired result ineluding 'a transpondor and a
means for detecting its location under specified conditions.
b. The system shall be ,c‘:apable of reveaiing the exact
G L location of the transpondor when searching is started at a
radius of at least 15 feet when the transpondor is buried |
(or submerged) at & depth of S feet below the surface of
the ground (or waﬁer). If this depth cannot be realized,
. then the depth at least shall be inaccessible to the con-
ventional mine detector. This is presemtly estimated to
be about 2 fest. | ¢
Ce The system shall :opera'oe reliably in all varieties
of soil and under water. . |

de 4 single technique of universal application is
dasgired,

50X1
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from ordinary attack and from accidental disclosure of the cache.
fo.  The system shall 1_59 operable by non-technical personnsl.
N . ’ [ The transpondor shall be relatively inexpensiva.
h.‘ The transpondor shall be. passive. |
i, The transpondor shall be of construction esti;nated to operate

es The system shall be secure to the greatest extent practicable,

relisbly 5 to 10 years after being placed as specified in requirement

b. '
Je The detection de‘vicé shall be readily portable by one man and

capable of operation without apprehension by a casual cbserver. .

5

As a result of the investigations of Phase I, wherein two basic sys- .

tems have been devised capable of satisfying the -requirements for the
cache marksr system, the following‘ program for Phase II is preposed:
C -IT.,- (bjectivas -
de To develop and construct a prototype model of the transpondor
employing production fabrication techniques where necessary to
g evaluate the feasibility of the component. _ .
b, To develop and construct a prototype model of the detection
device employing production fabrication techniquas where necessary
to evaluate the feasibility of rthe conponert o ,
Ce To present estimates for construction of production inodels.
III. Systems to be Evaluated

A. Detection Systems . ,

The following detection sy‘stéms will be engineered and compared
for production and operational practicability. They are discussed
in detail in paragraph IV, below:

o

CONFIDERT IAL
Declassified in Part - Sanitized Copy Approved for Release 2014/05/01 : CIA-RDP78- 03153A001300030001 -6

50X1



Declassified in Part - Sanitized Copy Approved for Release 2014/05/01 : CIA-RDP78-03153A001300030001-6

r —
i
@

Re

Ive

CONFIDENTIAL
SECURITY INFCRMATION

l.  CW systems whére'the transmitter output is an
unmodulated ac magnetic field and the receiver detects
voltage induced in the receiver loop caused by cir-
culating current induced in th9 transpondor.
a. Crossed Coil System
b. Two coil floating raeceiver system. ‘
2e A pulsed system, wherein the transmitier output is
pulsed, the receiver is cut off during transmiseion and
only receives the voltage caused by Pringing" in the trans-
pondor. - ) '
B. Transpondor
The transpondor, consisting of a single tuned coil will be
engineered for maximum production and operational practicability.
Detaiis of Proposed Systems ' |

The cache marker systems proposed are single~frequency systems
operat ing at frequencies from 50 to 150 KC. Two-frequency systems ware
congidered during the experimsntal program of Fhase I and no two-
fraquency system was found v’hich could x;ot be. detected by & single=
frequency detection device. 7 |

A. Crossed-Coil Detection Syetem

The CW crossed~coil system consists of a trensmitter and

raceiver which cover the frequency range of 50 to 150 KC, ard a

tuned transmitter loop and tuned receiver loop, arranged as in

Figure 1,

P ‘ Deoma Q
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N\TRANSIHTTER

| RECE/VER \IWpicsTER

TRANSMITTER Loor - RECE)VER LadP

¢
Figure 1. : - - b
y _ .
The transmitter consists of an oscillator driving a power
amplifier whose output is fed to a parallel tuned circuits The
amplified receiver loop‘cutput is fed to an indicating device.. ‘The

. trensmitter and receiver loops are oriented for minimum direct

coupling between ghe wé. Ti;e transpondor, which is the same for
all systems proposed, s‘.imply consists of a tuned IC circuit; ' T'he"
alternating magnetic field produced by the transmitter iboﬁ _induc_e;a A
a cix‘culating current in .the t_ranspondor. The d.ternat ing magnetic

field produced by thai-m transpondor currents induces a voltage in

the receiver loop. This voltage is amplified by the rfeceiver and
fed to the indicator, which gives an aural or visual indication (
- proportional to the received signal strength, i.e. proport ional to

transponclor and detectian device. 50X1
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B. Floating Receiver Detection System
TTT T e CW, two=coil floating receiver system uses the Sama‘lqop
for transmitting and rec’eiﬁng, in the manner shown in Figure 2,

below: B -
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. Figure 2, -

- TRANSHIZIER . . MAGNETIC.

~

The transmitter for this system congigts of an oscillator
driving two power amplifiers which in turn feed two tuned cireuits,
The upper tuned circuit (search coil) is not magnetically shielded,
Tts magnetic field is radiated. The circulating current thus induced
in the nearby transpondor produces a magnetic field which is able .
to re-induce a voltage in the search coil, The lower tuned circuit

- is completely shielded and produces no external fields.

< ' | |  s0x1
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The phase and amplitude of the voltages across each tuned
circuit are adjusted for;:_ﬁﬁﬁim:m input to the receiver, when

no transpondor is pr‘esento The receiver is identical to‘_thfafb

used in the crossed coil systems

<

The operation of this sYstem is ag follows: T’he alternating
magne‘bio field of the unshielded coil induces a vol‘c.age in the
tranapomlor which in turn. produces an altarnating ‘magnetic fieldo
The vtranspondor's field re-induces a.voltage in the _search coil
of the detection “systein; 'This ‘voltage upsete the previously
established balance R prodﬁeing al signel input vwhi:ch is detected
and ampiifi.ed by the recei‘vm‘ and fed to the indieatoro
C. , Pulsed Detection Sys‘bem : : .

~..

The pulsed system employu a pulse-modulated tra.nsmitter,

~ gated receiver with an’ wntuned input (to prevert "ringing"), and

a gate-pulse generator to synchronize the transmitter and receiver.

. See -Figure 3, below:

/00/560/
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,Figure 3
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The pulse modulated tr‘ansmitter consiéta of a pulsed
oscillator which oscillates only during the duration of &
nagative pulse supplied by the gate-pulse generator. The
oscillator drives the power amplifier clamping circuit which
amplifies the oscillator output feeding the tuned eircuit,

At the end of the pulée supplied to the pulsed oscillator,
the power amplifier clamping circuit automatically places
a large load acroés the tuned circuit whi’cﬁ deecays the
oscillating curreﬁb in"the'tuned circuit to zero in a few ,.
cycless |

The recelver's input is 'untuned and contai ns a clipping
circuit which reduces the signal to about 1 volt s Dokt o=

C ' peak. This is followed by én untuned stage of amplification

| " and further clipping. This process is repeated twice, which

brings the amplitude of the signal from the transpondor wp to
the level of the signal received directiy from the transmitter,
The output of the last clipper amplifier is fed to a gate cir-
cuit which is controlled by a pulse from the gate-pulse generator.
The gate circu?.t allows a mignal to reach the following tuned.
ampiifiers and indicator except when the transmitter is on and
for a short time aft.er, to prevent thé decaying signal from the
transmitter from getting through to the indicator.

The transpondor is a high-q tuned LG circult which "rings",
i.e. the curremt continues to oscillate after execitation from ths

@ ’ transmitter ceases. It is the voltage induced in the receiver

eotl hir fiatnatnnn <m ihy transpondor which is permitted to reach.  50X1
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the indicator.
D. Transp§ndcr »

-The transponcior, ich is to be the sane for all systems,
will consist of a high Q coil and condenser eircuit. As pre-
gently envisioned, the transpondor will be made in diffefent
sizes ranging from about 9 to 18 inches in diameber and coverixg"
_the frequency range of 50 to 150 KC with the larger' coils being
used at the lower frequencies. In order to dbtain the necessary
high Q coils, Litz wire will be used in a honeycomb or space-wound
construction. The coil and condenser will be inbedded in a waathgrﬁ
resistant plastic for mechanical and electrical sta’oilit} as well
as for protection from watef, moisture and t& effects‘ of extreme
temperatures, |

Cost and Time Estimates

It is estimated that the Phase IT program outlined above can be
accomplished on a cost plus fixed fee basis within a period of from
10 to 12 months » depending on the degree of success achieved during
the early part of the work, delays experienced in procuremnt of
material and service, and the date on which it hecomass bossible to
assign to this work the full working group outlined below.

The amourrta_glisted unﬁer Subcontracting and Materials bélc’m

include only such expenditures as can be presently be envisioned. It
should be recognized in a program of this nature that unusual techniques,
materials, and equipments may be required from tims to time in order to
ingure achievement of the objective. It is expected that such materials

and squipments will be supplied as Government=furnished material where pd!srgi)i(ﬂ{i.e.
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It ia preuantly helieved that the propaaed work can best be _

L , nccomplished 1n Eccordance mth the fonoving schedulé of labor,
, SR L burden aml direct che,rgea, baseduon a onenyaar dumtion: '
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